Physical activity in children has been shown to play a role in its relationship to asthma, both in terms of prevalence and incidence. One measure of physical activity in children is sedentary behavior, which might be measured by the degree of engagement with media electronic screens. We found that children with asthma, as compared with children without asthma, engage in significantly more hours of screen time (median 35 vs 26 h/wk, P = .004). In this birth cohort, those who developed a diagnosis of asthma at 8 years of age were significantly more engaged in electronic screen time than their peers. No other clinical or lifestyle behaviors were significantly associated with a diagnosis of asthma. Further study will be needed to determine directionality of this finding.
Introduction
Asthma is a chronic disease that is heterogeneous in nature and expressed with variable symptoms and airflow limitations. It is characterized clinically by inflammation of the airways and recurrent episodes of wheezing, coughing, and breathlessness. The prevalence of asthma has increased among children over the past decade, making it the most common chronic childhood illness, affecting more than 6.8 million children in the United States and posing a significant public health problem. [1] [2] [3] Of these children, those who grow up in lower-socioeconomic-status and urban environments have a higher prevalence of asthma and suboptimal asthma control compared with the overall US rate. 1, 4 Among the possible factors related to the expression of suboptimal control of childhood asthma is the consideration of lifestyle behaviors that lead to sedentary behavior. Previous studies have identified the influence of physical activity as a critical component to healthy childhood development in this population. [5] [6] [7] [8] Among studies of activity, it is also clear that better asthma control is associated with an increase in aerobic exercise. [9] [10] [11] One index of sedentary behavior is time spent while engaged in television and mobile devices.
There has also been a dramatic increase in media use over the past decade, 12 making it particularly important to study screen time engagement in this population. On an average day, children 8 to 12 years of age engage in about 6 hours worth of media. 3 Although media exposes children to new ideas and knowledge, there are some serious health risks that it poses. Increased media use has been linked to excessive weight gain and disruptive sleep and can have negative consequences on learning. 13 Studies of urban children with asthma reported that they were less active than their peers, but these studies did not include the amount of time spent engaged with screens outside of school.
14 Furthermore, this investigation was conducted more than 10 years ago and did not include the recent increase in media use. In adults and adolescents, a lower level of physical inactivity, characterized by television watching, is inversely associated with asthma symptoms. 15, 16 Identifying the relationship between screen time and asthma in this vulnerable population may help develop ways to better assess, control, and prevent asthma symptoms in urban youth. To date, this association with screen time has not been recently studied in school-aged urban children.
To test the hypothesis that children with a diagnosis of asthma engage in more screen time, as an index of sedentary behavior, than children without asthma, we assessed screen time in children with asthma and in children without asthma who were participating in a large prospective study of asthma in disadvantaged urban neighborhoods.
Methods

Participants
This study uses the Urban Environment and Childhood Asthma (URECA) cohort, a closely controlled longitudinal birth cohort of children living in 4 US cities (St Louis, Boston, New York, and Baltimore), created to study the antecedents of asthma among urban children. Children in this cohort were recruited at birth, based on the assessment that they were at a high risk for developing asthma. Participants were similar in terms of demographics. We collected data to study the relationship between asthma and screen time at the St Louis site. 4, 17 Our site cohort consists of 142 participants 8 to 9 years of age. In the URECA study, standardized questionnaires are administered at annual visits and quarterly phone calls are made to collect data related to study outcomes, and also continue to engage the family in the study and provide informational updates. For this substudy, informed consent was given over the telephone during a quarterly call or in writing at a yearly visit.
Questionnaire
Our study used a questionnaire, the Activity and Inactivity Form, with 10 specific questions ( Figure S1 ; supplementary figure available at http://clp.sagepub. com/supplemental), addressing the participants' degree of average weekly screen time engagement while outside of school, as defined by television, computer, tablet, or other forms of videogame use, on both weekdays and weekends. This survey used questions from the validated 2015 Youth Risk Behavior Survey by the Centers for Disease Control. 18 Using URECA standardized questions, we also evaluated the perceived socioeconomic and environmental obstacles to physical activity in urban school-aged children, risk factors that may influence screen time, and the parental perceptions of symptoms during play that are related to hours spent with screens. All participants were surveyed either over the phone or during a scheduled clinic visit. We administered the questionnaire between September 2014 and January 2015, when all these children were enrolled in school.
Determinants of Screen Time
"Screen time," as a measure of inactivity, was determined by combining all the weekdays and weekend screen time use. Similar to a national study conducted by the Kaiser Family Foundation, we determined screen time and media use in children as TV, computer, and video game use.
Statistical Analysis
We designed this study to achieve 90% power (α = .05, 2-sided) to test for an association between asthma and media use. To determine if increased media use is associated with an asthma diagnosis, we used a nonparametric Wilcoxon test to compare total weekly screen time by categorical variables, such as each specific symptom, gender, and season. A Spearman correlation was completed between total screen time and continuous variables such as total number of symptoms and body mass index (BMI). We fitted several generalized linear models with Poisson distribution for a multivariate model predicting total weekly activity. The asthma features used in the models were wheezing during a cold, wheezing resulting from cold air exposure, wheezing during exercise, wheezing during the fall or winter seasons, wheezing diagnosed by a doctor, allergen sensitivity, current household smokers, BMI, and sex.
The institutional review board at Washington University in St Louis approved this study, and participants provided informed consent.
Results
Participants
As of December 2015, 142 children were currently active participants in the St Louis site cohort of the URECA study: 131 completed questionnaires, representing a response rate of 92%. Also, 11 participants were not enrolled because they were unable to be contacted during the data collection period. Children at this stage of the study were seen at their 8th and 9th birthdays and were of primarily African American (91%) or mixed descent (9%); 47% (n = 62) of participants were male. Of the 131 participants, 36% (n = 47) had asthma as defined by the URECA criteria (Table 1) . 17 
Comparison of Screen Time for Asthmatics and Controls
Children with asthma spent significantly more time engaged in "out of school screen time" than children without asthma (35 h/wk, SD = 15.27, vs 26 h/wk, SD = 16.34; P = .004; Table 2 and Figure 1) . Out of 47 children with asthma, 51% (n = 24) engaged in 35+ hours of screen time per week, and out of 84 children without asthma, 32% (n = 27) engaged in 35+ hours of screen time per week (P = .004). There was no asthma-related difference in the number of days a child attended physical education classes (P = .8), the number of sports teams a child played on in school (P = .9), or the number of days they were active, defined as 60 min/d (P = .3; Table 2 ). This indicates that the reported activity level during "in-school time" and reported sports among children with asthma are comparable with that of their nonasthmatic controls. Children with asthma were more likely to be sensitized to allergens (62% vs 43%, P = .046).
Barriers to Physical Activity for Asthmatics and Controls
In response to the question, "What do you think are the biggest obstacles in getting enough exercise for your child?" there was no asthma-related difference for any of the environmental and socioeconomic barriers analyzed separately, together, and as "multiple barriers" versus "no multiple barriers" (P = 1.0, data not shown). Parents of children with asthma selected "Not enough organized sports/activities in the community" (23% of respondents) most frequently and at the same rate as parents of nonasthmatics (Table 3) . Additionally, asthma status was not related to the number of hours of sleep (P = .17; Table 2 ).
Risk Factors Influencing Screen Time Among a Subset of Children With Asthma
We analyzed several risk factors that could potentially influence screen time engagement among children with asthma and did not find significant differences related to asthma. At the time of the study, the risk factors we tested for were the following: severity of asthma symptoms (P = .1), seasonal wheezing (P = .8), exercise-induced wheezing (P = .4), wheezing in cold air (P = .4), illnessinduced wheezing (P = .096), allergen sensitivity (dog, cat, mouse, roach, mold, and dust mites; P = .7), health care use, current household smoking (P = 1.0), and BMI (P = .
3). Boys engaged in somewhat more screen time (33.4 hours vs 30.5 hours), but the difference was not statistically significant (P = .1). We looked at health care use (oral steroid use, emergency department visits, and urgent care visits) as an index of asthma severity and found that none of the children with asthma used these resources for asthma exacerbation during our data collection period.
Parental Perceptions of Asthma
We also assessed parental perceptions of symptoms during physical activity. When the parents of children with asthma were surveyed, 72% reported that their child experiences wheezing or felt out of breath when exercising or playing outside. Yet only 26% of parents of children with asthma responded that asthma prevents their children from exercising or playing outside. There was a nonsignificant trend (P = .07) for an association between wheezing or feeling out of breath during exercising or playing outside and screen time. As reported by parents, asthma preventing exercising or playing outside was not associated with screen time engagement (P = 1.0).
Discussion
Our findings demonstrate that children with asthma spend significantly more time engaged in screen time than their age-, gender-, socioeconomically, and racially similar nonasthmatic peers, even after controlling for the presence of barriers to other choices for outside activities. From the factors we considered, only the presence of a diagnosis of asthma was strongly related to greater screen time engagement. There was a nonsignificant trend for gender and symptoms with exercise. Nonsignificant factors include allergen sensitivity, health care use, albuterol use, wheezing, and BMI. Despite parental awareness of exercise-related symptoms, they do not seem to be aware that symptoms during exercise might contribute to excessive use of electronic devices. This is supported by the fact that only 26% of parents of children with asthma indicated that asthma was a barrier to physical activity; yet there is a nonsignificant trend that associates exercise symptoms to screen time. It is also important to note that there was no statistical difference between the numbers of hours that asthmatic children and nonasthmatic children spent sleeping. Thus, asthmatic children have the same nighttime opportunities to engage in screen media.
Parents of both asthmatic and nonasthmatic children expressed at similar rates the opinion that safety issues, not having enough organized sports and activities in the community, or the economic cost of physical activity were obstacles to exercise. Prior studies conducted nationally and in comparable neighborhoods also identified these barriers, but not with respect to asthma. 7, [19] [20] [21] Based on our results, we can conclude that neighborhood safety 7 and the need for more affordable and accessible exercise 19, 22 is not be the main reason children with asthma are spending more time indoors engaged with screen time, but rather could be affecting all children.
The results have important implications in that they point out that children with asthma are spending more time than their matched peers without asthma in front of television, computers, and video games, which decreases time for physical activity. Organizations, including the Centers for Disease Control and Prevention, recognize activity and exercise as an important part of childhood and a way to prevent chronic illnesses, such as asthma. 23 If children with asthma are spending more time engaged with screens, this limits the amount of exercise, a critical component to reducing asthma symptoms. 9, 10 Other studies have shown that physical activity plays a role in the relationship between asthma and respiratory health. A recent meta-analysis by Lochte et al determined that children and adolescents with low physical activity levels have an increased risk of new-onset asthma. Some participants also had a higher risk of current asthma or wheezing. 8 Taking this into account, in addition to our findings, we can conclude that there is a vital need for future assessments of low physical activity.
From this study, we learned that screen time information supplements the clinical assessment of asthma in urban children and adds another dimension to the assessment of asthma in this population. The American Academy of Pediatrics already recommends that physicians inquire about media use in order to promote adequate physical activity and sleep. 13 This policy, which is currently recommended for all patients, is especially applicable to the care of children with asthma, as highlighted by the findings in this article. Pediatricians caring for children with asthma are advised to inquire about time watching screens in addition to obtaining data related to medications, symptoms, and exacerbations. Because screen time is an index of sedentary behavior, this information may be used to further question whether the child's asthma is as well controlled as possible.
Limitations
This study has limitations that deserve mention. The results of this survey may be affected by recall bias because it highlights the subjective reports of parents and might not be representative of the exact time their child spends inactive. The cross-sectional nature of this study means that we cannot determine the direction of association between asthma and screen time. Most of the children with asthma in this birth cohort study had mild asthma, and relationships could differ in asthma of greater severity. Additionally, it is important to note that we studied urban children, and suburban children may have different findings. Strengths of the study included the prospective study design, detailed evaluation of asthma, and use of a validated questionnaire.
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Conclusion
On average, children with asthma spend more time engaged in screen time for significantly more hours than children of the same age without asthma within the same study cohort, even after controlling for the presence of barriers to other choices for outside activities. Furthermore, parents of children with asthma acknowledge that their children experience symptoms with exercise but do not seem to be aware that exercise-related symptoms might contribute to excessive use of electronic devices. These results emphasize that asthma is significantly related to children engaging in increased screen time.
